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Abstract

Real-Time Calibration Technique for Phase Shift Shadow Moiré
Yan Jingjing, Du Hubing

School of Mechatronic Engineering, Xi'an Technological University, Xi'an

(lUtOmEltiC measurement

implementation process is complicated

v, Shaanxi 710021
Phase shift shadow moiré profilometry technique has the characteristics of the high definition and

grating plane precisely and three frame phase shift fringe patterns are obtained
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but it requires the calibration for the measurement sensitivity in advance, and the
measure sensitivity in real time based on three frame fringe patterns is proposed. A grating is shifted with vertical
removed by the subtraction between different frame fringe patterns
norm is developed to extract the introduced phase shift

In order to simplify the calibration process, a calibration technique to
proposed method is simple, flexib

T'he fringe pattern background is
A phase shift algorithm based on the matrix
Rapid calibration of measurement sensitivity is obtained
a closed-
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based on the relationship between phase shift and measurement sensitivity. Experiment results show that the

and can provide a closed-form solution for the calibration of measurement
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sensitivity. The calibration precision of the proposed method is better than that of the traditional Dirckx method
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Fig. 1 Schematic diagram of shadow moiré
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Fig. 2 Diagram of experimental system
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Fig. 3 Phase shift Moiré fringe patterns. (a) 1" frame; domain of observation point

(b) 2™ frame; (c) 3™ frame; (d) 4™ frame;

(e) 5" frame; (f) 6" frame
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Table 1 Calibrated phase shift rad
Calibrated phase shift
Parameter
No.1 No.2 No.3 No.4
Actual phase shift 0.8034 1.6542 2.2814 3.0216
Theoretical phase shift 0.7850 1.5700 2.3550 3.1400
Error 0.0184 0.0842 0.0736 0.1284
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Table 2 Calibrated sensitivity mm
Calibrated sensitivity
Method

No.1 No.2 No.3 No.4
Proposed method 0.0782 0.0760 0.0826 0.0832
Error of proposed method 0.0018 0.0040 0.0026 0.0032
Dirckx method 0.0830 0.0840 0.0840 0.0850
Error of Dirckx method 0.0030 0.0040 0.0040 0.0050
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